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High-risk plaque was deﬁned as plaque having both a CT density <30 Hounsﬁeld
Units and showing positive remodeling.
Results: Signiﬁcant stenoses were identiﬁed in 30.5% of the patients. High-
risk plaques were identiﬁed in 17.1% of the patients. Less than half of the high-risk
plaques were obstuctive plaques. There was a statistically signiﬁcant association
between signiﬁcant stenosis and high-risk plaque by chi-square test (P¼0.01). We
found signiﬁcant stenosis even inpatients whose CACscore¼0 at a rate of 5.0%.
Using univariate logistic-regression analysis, we found that coronary risk factors
associated with signiﬁcant stenosis and high-risk plaque were dyslipidemia
(P¼0.03) and current smoking (P¼0.03), respectively.
Conclusions: We found that the higher prevalence of coronary lesions in asymp-
tomatic diabetic patients.
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Hypertension accelerates the effect of aging on left atrial size and function
Yang Ying, Qi Litong, Ma Wei, Meng Lei, Huo Yong, Zhang Baowei
Peking University First Hospital
Objectives: It has been assumed that normal aging as well as hypertension (HT) play
important role in left atrial (LA) enlargement and dysfunction. We investigated the
detailed changes in LA size and phasic function in aging plus hypertension, which
may provide insights into the pathosphysiology of LA related diseases while has not
been fully studied.
Methods: Cross-sectional data of 738 population at cardiovascular disease high
risk in an urban community of Beijing was analyzed. Subjects were divided into 3
groups according to age (41-59, 60-69 and 70 years) and further into HT and
non-HT sub-groups. LA volume index were calculated and LA global longitudinal
strain in late diastole (Sa), early diastole (Se), and total strain (Stot¼ Sa+Se),
representing contractile, conduit and reservoir function descriptively, were mea-
sured using off-line two dimensional speckle-tracking echocardiography analyzing
software in apical 4 chamber view (Figure). Parameters were compared among
groups.
Results: LA volume index was similar among age groups in non-HT, while
increased signiﬁcantly in HT with aging. LA conduit index (Se) decreased with
aging in both HT and non-HT, but worse in HT in all age groups. The values in 41-
59 years HT were comparable with 60-69 years non-HT, and 60-69 years HT with
70 non HT. LA reservoir (Stot) index also decreased with aging in HT but not
non-HT (Table).
Conclusions: Aging along does not lead to LA enlargement, while superimposing of
HT and aging does. HT accelerates the deteriorating effects of aging on LA conduit
and reservoir function.Table. LA phasic strain among groups age group of HT and non-HT subjects
Group No Age(y) Male(%)
41-60 non-HT 53 534 35.8
HT 140 553 43.6
60-69 non-HT 39 663 59.0
HT 195 663 41.0
‡70 non-HT 57 744 59.6
HT 254 754 53.1
ANOVA P non-HT <0.001 0.014
HT <0.001 0.161
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Investigation of Age-Related Changes on Left Ventricular Myocardial Systolic
Deformation in Spontaneously Hypertensive Rats
Ruan Qinyun, Chen Yali, Lin Dongmei, Ruan Qinyin
First afﬁliated hospital, Fujian Medical University
Objectives: An accurate assessment of age-related changes on left ventricular (LV)
contractile properties together with LV remodling in spontaneously hypertensive rats
(SHR) could provide a scientiﬁc basis for selecting appropriate time point in related
research in an animal models. This study aimed to investigate myocardial multi-
dimensional systolic deformation at 12 to 82 weeks of SHR using 2-dimensional strain
echocardiography (2DSE) and to explore the age-related changes on left ventricular
contractile properties.
Methods: Sixty 12-week old male SHR were divided into six groups and studied at
12, 16, 28, 45, 66 and 82 weeks of age respectively. Echocardiographic measurements
were acquired including LV diameter, wall thickness, left atrial size and LVEF; 2DSE
measurements included endsystolic LV longitudinal strain (SL), radial strain (SR),
circumferential strain (SC). Invasive LVEDP and LVdp/dtmax were detected within
2 hours after echocardiagraphic studies.
Results: LV wall thickness increased after 28 weeks, and to the peak at 66 weeks
(P<0.05); LV diameter, LVMI and left atrial size were signiﬁcantly increased from 16
to 82 weeks; Decreased LVEF was only found at 82 weeks. Myocardial strain (SC,
SR, SL) began to increase from 16 weeks, and to the peak at 28 weeks (P<0.05), no
signiﬁcant difference among the groups of 28, 46 and 66 weeks (P>0.05), lowered
only at 82 weeks (P<0.05). LVdp/dtmax increased from 12 weeks to 16 and 28
weeks and then decreased form 28-82weeks (all P<0.05). Myocardial SC, SR, SL
were found correlated with LVMI positively (r¼0.61-0.71, all P<0.05) when LVMI
<17.5g/m2 and negatively (r¼ 0.50-0.75, all P<0.05) when LVMI >17.5g/m2.
Conclusions: Age-related changes of LV myocardial systolic deformation occurred in
SHR, with increases before 28 weeks and attenuation after that, suggesting a devel-
opmental as well as compensted myocardial contractile function when LVMI increase
slightly in the early stage and a hypertensive pathologic decreases in the later period.
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Speckle Tracking Imaging in Assessment of the Carotid Artery Structure and
Function in Subjects with Metabolic Syndrome
Wang Jing, Li Jie, Xie Mingxing
Department of Ultrasonograghy, Union Hospital of Tongji Medical College,
Huazhong University of Science and Technology
Objectives: To early detect the abnormity of carotid artery structure and function,
reduce the incidence of cardiovascular events has important clinical signiﬁcance. The
purpose of this paper is to observe the circumferential strain and the time interval of
the common carotid artery wall in Subjects with MS, and evaluate the elasticity
characteristics of carotid artery.
Methods: 66 patients with MS according to the selected component is different
divided into three groups, MS with Hypertension and diabetes (MS1, n¼26), MS
without diabetes (MS2, n¼22), MS without hypertension (MS3, n¼18), Control
group: the age and sex matched healthy adult volunteers (n¼20). The systolic peak
circumferential strain of the left carotid global and various segments were measured
by two-dimensional speckle tracking imaging, Select four time interval from carotid
strain curve, Predistension time (PDT), Arterial distension Period (ADP), peak CAS
time (PCT) and arterial diastolic time (ADT), all the time indexes were normalized for
cardiac cycle length. E- Tracking technology was performed to follow the movement
tracks of the common carotid arterial wall and internal systolic diameter (Ds), internal
diastolic diameter (Dd), stiffness parameter (b), arterial compliance (AC) and pulse
wave conducting velocity (PWVb)were assessed respectively in each group. Con-
ventional two-dimensional ultrasound detects carotid intima-media thickness (IMT).
Results: (1) IMT, b and PWVb were increased in patients with MS when
compared with those in controls, while AC was lower signiﬁcantly (P<0.01), OS1
is especially obvious. (2) In patients with MS (OS1, MS2, MS3) global CASLAVI(ml/m2) Stot(%) Se(%) Sa(%)
24.97.9 23.94.7 12.43.7 11.53.3
24.15.9 22.75.8 11.04.4* 11.73.8
25.26.8 23.16.3 11.64.7 11.53.8
25.16.4 21.85.2 10.14.0* 11.73.8
23.97.3 21.35.9 9.55.4 11.84.0
26.07.6 19.55.8 8.54.0 11.03.9
0.669 0.058 0.004 0.861
0.025 <0.001 <0.001 0.080
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(2.780.67; 3.030.84;MS3;2.980.37) and the segments CAS of 5:00-7:00
(4.681.19; 5.102.34;5.171.38) and 7:00w9:00 (4.671.65; 4.902.50;
5.172.10)were lower signiﬁcantly (P<0.05) when compared with those in
controls (4.510.87; 3.211.23;5.301.89; 5.262.06), especially in MS1
(P<0.01); global CAS was signiﬁcantly inversely correlated with stiffness
parameter b (r¼-0.333, P<0.01), PWVb (r¼-0.358, P<0.01), positively correlated
with AC (r¼0.333, P<0.01). (3) PCT and ADP was prolonged and ADT was
shorter in patients with MS than in controls (P<0.01).PCT was positively corre-
lated with b (r¼0.231, P<0.05), PWVb (r¼0.227, P<0.05), inversely correlated
with global CAS (r ¼ -0.29, P<0.01); ADT was positively correlated with global
CAS (r ¼ 0.244, P<0.01).
Conclusions: In patients with MS, Carotid artery stiffness increased, Circumferential
strain decreased, especially in distal arteries wall, and CAS will further reduce with
the progression; PCT and ADP was prolonged and ADT was shorter in patients with
MS than in controls, indicating Cardiac contraction and pressure produces signiﬁ-
cantly delayed and vascular recoil shortened. Speckle tracking imaging can evaluate
the change of carotid artery structure and function in patients with MS, and has
important clinical value for early clinical detection and intervention treatment in
process of MS.
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Noninvasive evaluation of carotid IMT and elasticity in individuals with
cardiovascular risk factors by ultrasound radiofrequency-data technique
Zhang Yanling, Liu Jinlai, Xu Shicheng, Zhang Hui, Zheng Rongqin
The Third Afﬁliated Hospital, SUN Yat-sen University
Objectives: Carotid intima-media thickness (IMT) and elasticity have been shown to
be independent predictors of cardiovascular disease (CVD). Conventional cardio-
vascular risk factors (CVRFs) include hypertension, dyslipidemia, diabetes, over-
weight and smoking. This objective was to investigate the role of ultrasound
radiofrequency (RF)-data technique in detecting the relationship between carotid IMT
and the early changes of carotid wall elasticity in individuals with CVRFs.
Methods: One hundred and ﬁfty three participants (IMT<1.0mm) without clinical
CVD were classiﬁed as the CVRFs patients group with at least one CVRFs (n¼107)
and control group without CVRFs (n¼46). Carotid IMT and arterial wall elastic pa-
rameters (including distensibility coefﬁcient (DC), compliance coefﬁcient (CC), a
stiffness (a), b stiffness (b) and single point pulse wave velocity (PWV)) were
measured automatically by ultrasound RF-data technique in all participants. We un-
derwent the following analyses, (1) the correlation between IMT and carotid wall
elastic parameters in all paticipants, (2) the difference of carotid wall elastic param-
eters between two group, (3) the difference of arterial wall elastic parameters in
participants grouping with the number of CVRFs.
Results: IMT negatively correlated with DC and CC, positively correlated with a, b,
and PWV, and the correlation coefﬁcient were -0.396, -0.347, 0.452, 0.452 and
0.518, separately (P<0.05). DC, CC, a、b and PWV of control group were 0.027 
0.012kPa-1, 1.01  0.45 mm2/kPa, 4.31  2.60, 8.81  5.22 and 6.71  2.06 m/s, and
that of the CVRFs patients group were 0.016  0.012 kPa-1, 0.71  0.32 mm2/kPa,
6.56  3.24, 13.33 6.50 and 8.69  2.19 m/s, respectively. Compared to the control
group, DC、CC decreased, a、b and PWV increased (P<0.05) in the CVRFs patients
group. Along with the increasing number of CVRFs, DC decreased, a、b and PWV
increased (P<0.05), CC decreased (P<0.05).
Conclusions: The carotid wall elastic parameters measured by ultrasound RF-data
technique correlated well with IMT. And they can sensitively reﬂect the changes of
carotid artery wall elasticity with IMT<1.0mm. Ultrasound RF-data technique may
have broad clinical applications for detecting early stage atherosclerosis.
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Diagnostic accuracy of 320-slice dynamic volume computed tomography
angiography for detection of coronary artery stenosis compared with selective
coronary angiography
Hao Baoshun1, Liu Xuelian2, Liu Yong1, Yu Shujie1, Liu Dinghui1, Qian Xiaoxian1
1Department of Cardiology, The Third Afﬁliated Hospital, Sun Yat-sen University,
2Department of Radiology, The Third Afﬁliated Hospital, Sun Yat-sen University
Objectives: To evaluate the diagnostic accuracy of 320-slice dynamic volume CT
(DVCT) coronary angiography, as a non-invasive imaging tool in assessment of
coronary artery stenosis in comparison of selective coronary angiography.
Methods: The study included 172 patients (108 males, 64.911.5 years) with sus-
pected coronary artery disease who were referred for 320-slice DVCT coronary
angiography (Aquilion One, Toshiba Medical) followed by selective catheter coronary
angiography. The coronary angiographic CT studies were performed using a 320 CT
scanner. Image quality was analyzed. The catheter coronary angiographic studies were
performed via radial or femoral arterial puncture. The results of CT angiography were
compared with the gold standard catheter angiography. Lesion with50% diameter
stenosis were considered signiﬁcant. The sensitivity, speciﬁcity, positive and negative
predictive value of detecting mild, moderate, severe coronary stenosis, occlusive
coronary artery and 50% coronary stenosis were calculated.
Results: The images acquired from 320-DVCT were excellent and sufﬁcient and can
be used to evaluate coronary stenosis. the sensitivity, speciﬁcity, positive and negative
predictive value of 320-DVCT coronary angiography in detection of mild coronary
stenosis were 90.9%,99.2%,89.6% and 99.3%, respectively. of moderate coronaryJACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/Cstenosis, 92.8%, 98.9%, 90.9% and 99.2%, respectively. of severe coronary steno-
sis,87.4%, 98.8%, 89.2% and 98.6%, respectively. of occlusive coronary ar-
tery,50.0%, 99.9%, 66.7% and 99.8%, respectively. of 50% coronary artery stenosis
94.1%, 97.2%, 89.2%and 98.5%, respectively.
Conclusions: 320-slice DVCT angiography can provide accurate and reliable coro-
nary artery imaging. 320-slice DVCT coronary angiography is a very helpful and non-
invasive coronary imaging modality that enable to detect and grade coronary artery
stenosis. Due to its very high negative predictive value, it may eliminate the need for
invasive coronary procedures.
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Assessment of Left Ventricular Twisting and Untwisting in Patients with
Myocardial Infarction and Ischemia
Lin Hong, Li Cuiling, Fan Rui, Yao Fengjuan, Lu Kun
Dept of Ultrasound, First Afﬁliated Hospital, Sun Yat-sen University, Guangzhou,
China
Objectives: To assess left ventricular twisting and untwisting in patients with
myocardial ischemia at rest and myocardial infarction with different sites, searching
for the value and characteristic left ventricular twisting and untwisting in patients with
CAD by speckle tracking imaging (STI).
Methods: Routine echocardiography and Pulse-wave tissue Doppler imaging
(PW-TDI) were performed in 60 patients with myocardial infarction (MI), 31 patients
with myocardial ischemia and 26 control individuals who were all received coronary
arteriography. According to the performances of ECG, patients with myocardial
infarction were divided into anteroseptal MI (18), infer-posterior MI (21) and exten-
sive infarction of the anterior wall (21). Twisting and untwisting were measured by
speckle tracking imaging (STI), and the parameters of them were torsion, torsion rate
and untwisting rate.
Results: The two patient groups, especially in patients with myocardial infarction, had
much lower parameters in torsion (6.923.28 and 11.652.70 vs 17.165.42, P<0.001,
respectively), torsion rate (45.7819.36 and 72.6820.77 vs 99.5132.13, P<0.001,
respectively), untwisting rate (-49.8824.67 and -82.9116.37 vs -102.0330.97,
P<0.001 and P<0.05, respectively) than that of control group. Furthermore, comparing
with the patients with anteroseptal and infer-posterior MI, the patients with extensive
infarction of the anterior wall show signiﬁcant decrease in torsion (4.232.62 vs
7.822.03 and 9.083.42, P<0.001, respectively), torsion rate (30.3019.51 vs
53.7614.85 and 54.3818.80, P<0.001, respectively) and untwisting rate
(-36.3920.40 vs -56.9421.96 and-59.1125.76, P<0.05, respectively), while the dif-
ferences between anteroseptal and infer-posterior MI were small. Besides, torsion had a
signiﬁcantly positive correlation with LVEF (r1¼0.618, P<0.001).
Conclusions: Torsion, torsion rate and untwisting rate derived by STI were decreased
not only in patients with myocardial infarction but also in patients with myocardial
ischemia at rest. Besides it is the infarction extent and size rather than the site to
inﬂuence the twisting and untwisting in patients with myocardial infarction.
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A New Strategy for Pericardiocentesis with a Visual Puncture System:
A Feasibility and Efﬁciency Study in a Pericardial Effusion Model
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Objectives: Needle tip location is difﬁcult to estimate during pericardiocentesis in
some cases. This study investigated the feasibility and efﬁciency of pericardiocentesis
with a visual puncture system in a pericardial effusion (PE) model.
Methods: A 0.9-mm microimaging ﬁber was delivered into a 18-gauge needle to
develop a visual puncture system. Moderate and large PE models were developed by
different ultrasound phantom. 10 inexperienced physicians were enrolled to perform
10 repeated pericardiocentesis in both PE models using the conventional method and
the visual puncture system in a randomized order. The puncture to pericardium time
and the procedure-related complications were recorded.
Results: Both groups achieved success pericardiocentesis. Although there was not
different on the puncture to pericardium time between the two groups (P>0.05), the
visual group had lower procedure-related complications rate to perform peri-
cardiocentesis in moderate PE model compared to the conventional group (0% vs
23%, P<0.001).
Conclusions: Pericardiocentesis with a visual puncture system was feasible in a PE
model. With visual guidance, this new strategy offered real-time assessment be-
tween the needle tip and epicardium. Therefore, it may help to reduce the proce-
dure-related complications and provide an alternative strategy for pericardiocentesis
in future.ardiovascular-Disciplinary Research C229
